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Outstanding Features in 


This Month’s Issue 


Cleaning Cotton at the Gin 


A revolutionary development that should result in a 
great reduction in the cost of processing cotton, is a 
process for elimination of neps, seed chips, motes and 
other trash, producing a perfectly clean cotton fiber at 
the gin. An adequate method of cleaning at the gin will 
overcome one of the principal handicaps to the use of me- 
chanical cotton pickers. This new machine will package 
the cotton into high-density bales, in such form as to dis- 
pense with the need of opening and cleaning machinery at 
the mill and also make possible a notable reduction in the 
number of mill processes. (See page 2) 


Warmth Without Weight 
Application of heat-reflecting films to increase the 
warmth and decrease the bulk and weight of clothing, 
blankets, and sleeping bags for the Armed Forces, is re- 
ceiving serious study. Little has been written upon this 
subject and the report of one of the early investigators 
in this field, giving results of some research upon the 
insulating effect of such films will be of interest. (See 
page 16) 


The Physical Properties of Nylon 

Of assistance to the many companies engaged in the de- 
velopment and use of nylon and other synthetic fibers will 
be a compilation of the existing published data on the 
physical properties of nylon, as revealed by a survey of 
the scientific, technical and general literature on the sub- 
ject. (See page 24) 
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Mechanical Picking and High-Density Packing 
Made Practical By New Process for 


Cleaning Cotton at the Gin 


By M. A. GOLDMAN AND BEARDSLEY LAWRENCE* 


COTTON FIBER, UNDAMAGED, and free from foreign matter 
can now be automatically produced at the gin by means 
of a newly developed machine attached to the lint duct. 
It will deliver the fiber into high-density packages in 
such form as not to require special breaking or opening 
machinery at the mill. 

This machine is the direct outcome of the request by 
the Office of Defense Transportation to the cotton textile 
industry for cotton to be packed, if possible, in high- 
density bales. A nationally known engineering and ma- 
chinery manufacturing organization engaged the serv- 
ices of the Fibre Products Laboratories for the purpose 
of developing, as a research project, a practical high- 
density packing. 

In studying the problem it was recognized that the 
principal objections to the use of high-density bales were 
two in number: (1) the difficulty of opening the hard- 
packed material at the mill, and, (2) the added difficulty 
of removing neps, seed and leaf particles which are im- 
bedded in the fiber by the high pressure beyond the ca- 
pacity of the conventional mill cleaning machinery. That 
this is true is attested by the multi-cleaning and picking 
processes that are required on cotton as it is now received 
in the present standard bales. 

As is well known, the gin saws tear the fiber from 
the seed and pass it into an air duct or lint flue which 
‘arries it to the bale together with the neps, seed chips, 
motes and other trash. However, in this duct the cotton 


*M. A. Goldman, president and Beardsley Lawrence, chief engineer, 
Fibre Products Laboratories, New Brunswick, N. J. 
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Fig. 1. Storing bales of cotton. Wasteful packaging of a valuable 
commodity. 


fiber is floating freely in a current of air and it seemed 
logical to attempt to secure a separation at this point. 

The cleaning problem was solved by employing the 
principles of centrifugal force and high velocity air cur- 
rents. With an experimental machine a perfect separa- 
tion was obtained, and it was found possible to remove 
all foreign matter and to deliver an absolutely clean 
product, with no loss of usable fiber, in the process. It 
was even found possible to control the proportion of 
short fiber if desired. This method of elimination of 
the foreign matter causes no damage to the cotton fiber. 
Magnetie traps reduce the fire hazard. 

With the method of cleaning developed, the question 
of how to package the product so that it could be used by 
the mill became the problem. Of great importance to 
mill operators will be the method devised, for in the solu- 
tion of the problem of creating a practical package lay 
the answer to the question that has been in the minds of 
the writers for a long time, namely, how to improve some 
of the expensive and time consuming opening, drawing 
and doubling operations in the mill. 
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In packaging the product for shipping, the example 
of twist used in tobacco and in the shipping of tampico 
fiber is followed. The new machine condenses and de- 
livers the fiber in a sliver about one inch diameter, uni- 
formly dense and with a very slight twist, coiled into a 
eylindrical container about 18 by 36 inches, and com- 
pressed to a density of 40 to 50 pounds per cubic foot 
into a 250 pound package. Less than one turn per inch 
of running length is all that is necessary in order to pro- 
duce a strand of such density as not to require excessive 
pressure in packing, and which will permit withdrawal 
from the coil in a soft condition. 

At the mill 50 of these cylindrical containers can be 
set up to make a blend from as many different cottons as 
desired, with the sliver from all of these containers com- 
bining through a machine of the type of the conventional 
sliver lapper or Derby doubler, to make a lap for the feed 
of a single lapper section with a Kirehner beater. The 
cotton from the gin will be as clean as, or cleaner than 


Fig. 2. Picking cotton by hand in South Carolina. 
Photo by Ewing Galloway, N.Y. 


TEXTILE RESEARCH 





Ra ner ee 


— 











Photo by courtesy International Harvester Co. 


Fig. 3. Latest type mechanical cotton picker developed by Interna- 
tional Harvester Co. 


it is now possible to clean it at the mill, and the use of 
only one picker section is all that will be required to make 
any desired weight picker lap of uniform density. 

A lap of extremely uniform weight and inch by inch 
density can be obtained. Uniform yarn requires a uni- 
form picker lap, and imperfections in the picker lap can 
only be partially corrected, and then at the expense of 
otherwise needless doublings. A perfect picker lap will 
make a perfect card sliver which can be drawn and 
twisted on to a roving bobbin on a twisting head attached 
to the card, in place of the present sliver can. 

After giving due consideration to the various factors 
of crop handling it was decided that the most economical 
unit would have a maximum e¢apacity of 3000 pounds per 
hour. The cleaning machine and packaging equipment 
will operate on the floor-space occupied by the present 
baler. 

Complete details of construction and operation of 
the cleaning machine cannot be disclosed at this time, but 
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it may be said that plans are being developed for the 
construction and operation of a full scale unit that will 
be put into operation at some gin to operate on this 
year’s crop. The organization mentioned are planning 
this as one of their new era enterprises. 

Of major importance is the fact that adequate sepa- 
ration of foreign matter at the gin would permit the use 
of the mechanical cotton picker. The dominant factor 
preventing the adoption of machine picking has been the 
excessive amount of leaf and other trash gathered with 
the cotton. Especially well adapted to mechanical pick- 
ing are the extensive and level areas of the Southwest. 
Labor is a vital problem in these regions. 

Furthermore, there is an unavoidable large percent- 
age of waste produced at the mill from present day pack- 
ings. This waste consists of excess weight of burlap and 
hoops, as well as foreign matter in the cotton, on which 
transportation, storage and handling costs must be paid. 

Obviously the production of a clean fiber at lower 
cost, with a radical lowering of costs of processing and 
manufacture may be the deciding factor leading to cot- 
ton’s success in the postwar competition. 
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Fig. 4. Modern installation of opening and cleaning machines. These 
can be eliminated by properly cleaned and packaged cotton. 
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RESEARCH ACTIVITIES 


Placing unemployed members where they can con- 
tribute their trained skill to the war effort, as well as 
assisting employers to obtain suitably trained men 
to fill vacancies on their technical staffs is the pur- 
pose of the placement committee of the American 
Association of Textile Technologists. W. F. Macia 
of the A. M. Tenney Associates, and first vice presi- 
dent of the Association is chairman of this committee. 








A new fire, water and weather resistant finish for 
camouflage nets, a research development announced 
by Du Pont, is said to be flexible in sub-zero weather, 
will not become sticky or support combustion at high 
temperatures and will have, after the war, such 
peacetime applications as the treatment of tobacco 
cloth. 


Agriculture Appropriation Bill for fiscal 1944, pro- 
vides for the continuance of three cotton research 
programs. The cotton bagging and bale covering 
program has a potential market for 100,000 to 130,- 
000 bales annually, according to Roy F. Hendrickson, 
director of F. D. A. who also states that the program 
for promoting the use of cotton as an insulating ma- 
terial represents an annual outlet of 250,000 to 500,- 
000 bales of cotton. The third program which is the 
binder twine program expects to utilize 75,000 bales 
of low grade cotton annually. 








The American Society for Testing Materials will 
hold its annual meeting at the William Penn Hotel 
in Pittsburgh, beginning the week of June 28th. 








A new committee to be known as the Advisory Tex- 

tile Committee of the United States, and to be com- 
, 

posed of four members representing management, 
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four representing labor, and four representing the 
public has been established on the initiative of the 
International Labor Office. It is a purely private 
committee of unofficial character whose function will 
be ‘‘to assist with constructive criticism and sugges- 
tions’’ in the preliminary work now being carried on 
by the I. L. O. in exploring the feasibility of a World 
Textile Office under I. L. O. auspices in the immedi- 
ate post-war period. Textile men representing man- 
agement in this committee are: Donald Comer, vice 


president of Avondale Mills, for cotton; G. H. Conze, 
























president of Susquehanna Mills, for rayon; Marland 
C. Hobbs, vice-president, Arlington Mills, for wool; 
Arthur Paul, vice president of Dexdale Hosiery 
Mills for hosiery. 








The establishment of a rayon fellowship at the Ellen 
H. Richards Institute, The Pennsylvania State Col- 
lege, has been announced by Prof. Pauline Beery 
Mack, director of the Institute. The fellowship, the 
purpose of which is research on the durability and 
care of rayon fabrics, was made possible by a grant- 
im-aid from the American Visose Corporation. 








‘““Textiles in Armor’’ describes fabrics of cotton, 

rayon, asbestos, glass, or other textiles, coated or 

impregnated with cellulose nitrate, natural or syn- 
thetic rubbers, or synthetic resin compositions to : 
protect them against exposure conditions encoun- 
tered in modern warfare. The story of these ‘‘ar- 
mored fabric’’ products of the research laboratory 
which are performing a hundred and one tasks in 
helping to win the war, appears in the April-May 
issue of The Du Pont Magazine. 















At the final meeting of the 1942-1943 season of the 
New York section of the American Association of 
Teatile Chemists and Colorists held in New York, 
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RESEARCH ACTIVITIES 


the officers were re-elected for the ensuing year. 
The usual May meeting and the June outing have 
been cancelled, 








Dr. C. T. Murchison has accepted an invitation to 
membership in the Foreign Trade Reconstruction 
Committee. This committee, under the chairman- 
ship of Clark H. Minor, president of the Inter- 
national General Electric Co., will attempt to analyze 
the changing trends in international development, in 
order quickly to interpret and protect foreign trade 
interests, during the process of reconstruction. 





Kenneth R. Fox, instructor of textile technology at 
Massachusetts Institute of Technology, and vice 
president of Fabric Research Laboratories, Inc., has 
been promoted to the grade of assistant professor 


beginning with the college year 1943-1944. 





Developed in the research laboratories of American 
Viscose Corporation, ‘‘varied staple length’’ type of 
rayon fiber is, as its name implies, a carefully caleu- 
lated distribution of fibers of different lengths 
closely resembling the distribution or ‘‘shoulder’’ 
found in natural wool. This controlled varied staple 
length is said to provide a blend of fiber lengths that 
complements those found in wool to produce a more 
evenly spun yarn, and is a distinct aid in achieving ¢ 
more thorough blending of the rayon fibers with the 
various wools with which they are used on the 
worsted system. 
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‘Cotton Fights for Freedom’’ will be the theme of 
the fourth annual cotton research congress which 
will meet in Dallas, Texas, at the Baker Hotel, July 
Sand 9, 











A R C 





W A R R E— S$ E H 









Lt. Col. Frank M. Steadman Describes Functions 
Of Research and Development in the 


Army Service Forces 


Evolution of our present system of meeting military re- 
quirements in clothing and supplies for the Army, and 
the organization of the Army Service Forces, were de- 
scribed by Lt. Col. Frank M. Steadman im an address 
delivered before the American Association of Tezxtile 
Chemists & Colorists, April 16, in New York. An 
abridgement of Lt. Col. Steadman’s remarks follows: 



























The privations endured by Washington’s poorly clad 
troops at Valley Forge are familiar to all. Officers and 
men alike were often barefooted and in tatters, due to 
a hopelessly inadequate supply organization rather than 
to any shortage of materials. 

Instead of a hit or miss method of procurement to 
meet the personal desires of those in command, there has 
evolved a carefully coordinated method of determining 
what the actual requirements are, and of meeting those 
requirements without interfering unduly with require- 
ments for other munitions of war. 

Until comparatively recently, the Quartermaster 
Corps’ problems in clothing the Army have been largely 
a matter of determining the required amounts, and of 
securing their delivery for the use of the Army. How- 
ever, only during the present conflict have there been new 
characteristics, of any magnitude, to be met. The dis- 
persion of our Forces to the four corners of the World, 
and the fact of their operation in every type of climate 
conceivable is a well known fact. Those climatic require- 
ments alone are sufficient to increase our needs for spe- 
cial protection many times over, but, along with that fac- 
tor, we are faced with the problems posed by new meth- 
ods of warfare, new vehicles of attack, and new tactics. 
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Fig. 1. Army uniforms 
can “take it.” Testing 
the strength of fabric 
for soldiers’ uniforms. 


Photo by U. S. Army Signal Corps. 


The Army Service Forces (until recently called the 
Services of Supply) comprise the various supply agencies 
which perform the functions of supplying all of the re- 
quirements of the Army with the exception of technical 
equipment for the Air Corps which that organization 
procures. 

The Quartermaster Corps 

As one of the supply services of the Army Service 
Forces, the Quartermaster Corps is responsible for many 
activities. However, first and foremost, the Quarter- 
master Corps feeds and clothes the Army. The develop- 
ment of shortages in critical material often necessitates 
changes in the primary requirements, and research and 
development of new products, finishes or method of fab- 
rication, or the examination of existing products to adapt 
them as satisfactory substitute materials. The Quarter- 
master Corps Board conducts product testing to deter- 
mine whether or not new products developed meet the 
changed requirements of modern warfare, or whether the 
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substitutes developed are adequate for the purpose under 
field conditions. For field testing, the services of the 
Quartermaster Corps Board, Camp Lee, Va., are utilized. 

Many of the specific investigations on research prob- 
lems are assigned to the Quartermaster Depots where 
laboratory facilities and technically trained personnel 
are available for the necessary research and development 
work. To carry out the research and development work 
in all of its phases at the Philadelphia Quartermaster 
Depot, there is organized, a section which has grown in 
approximately eight years from one Officer and three 
civilians, to 15 officers and approximately 70 civilians, of 
whom 14 of the Officers are technically qualified, and 20 
civilians constitute the technical staff. 

Although the laboratory facilities and the majority 
of the personnel are primarily used for the inspection of 
submissions by contractors, the Research and Develop- 
ment staff have full use of the laboratory, and have 
working in it, full time, approximately ten qualified tech- 
nicians under the direct supervision of an officer. This 
personnel, in addition to performing such tests as may 
be necessary in direct controlled development projects, 
are constantly employed in investigative work of various 
tvpes. 

Research Projects at Philadelphia 

An extensive investigation which is being conducted 
is for the purpose of developing an adequate method of 
testing sulphur dyed fabrics to determine whether or not 
the dyeing and finishing processes have been so carried 
out that the possibility of tendering of such materials is 
minimized. Anether project, which is under way, is the 
investigation of the effect of various finishing procedures 
on cotton fabrics, primarily their resistance to attack by 
halogen acids, and secondarily to wear and laundering. 

The soldier, especially in the tropics, is unable to 
keep his clothing and equipage dry. Consequently, mil- 
dew is an ever-present factor to be considered. Investi- 
gation has been made of test methods, and of the charac- 
teristics of various fibers and of the various fungicidal 
agents. The services of the Office of the Surgeon Gen- 
eral, and the Public Health Service, have been used in 
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Photo by U. S. Army Signal Corps. 


Fig. 2. Samples of cloth being subjected to several days weathering 
test at Philadelphia Quartermaster Depot. 


determining dermatological reactions of the various com- 
pounds proposed upon those who must wear, and use, 
articles so treated. 

The research staff of Philadelphia pioneered in the 
consideration of polyvinyl] resins as a coating for fabries 
for raincoats. After a long discouraging preliminary 
study, the severance of the lines of supply of natural 
rubber precipitated, in January, 1942, an unprecedented 
experimental procurement of 1,200,000 raincoats of syn- 
thetic resin-coated fabric. Prior to the completion of 
that order many headaches plagued the coaters and 
fabricators. There were shortages of the original resin, 
plasticizers and of solvents. Adequate test methods 
had to be developed to insure the acceptance of mer- 
chandise which would be satisfactory for field service, 
and which would withstand the unpredictable storage 
conditions, prior to their being placed in service. These 
synthetic resin raincoats were manufactured from the 
polyvinyl chloride, polyvinyl acetate copolymers and both 
the thermoplastic and thermosetting polyvinyl butyral 
compounds, 
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Cellulose Chemistry* 


A brief review of developments leading up to and inelud- 
ing present knowledge of cellulose—its constitution, de- 
rivatives and compounds-—is presented in a treatise by 
Dr. Mark Plunguian, chemist, the Homosote Company. 
Clear descriptions are given of the chemical constitution 
and micellar structure. 

Designed primarily to meet the requirements of non- 
cellulose chemists for a brief and up-to-date introduction 
to the chemistry of cellulose, this little book will serve 
as an excellent digest of the latest developments in the 
field for all persons interested in cellulose, the principal 
constituent of vegetable textile fibers. 


* CELLULOSE CHEMISTRY, Mark Plunguian, Ph.D., Chemical Publishing 


Co., Inc., 24 Court St., Brooklyn, N. Y. 938 pp. Price, $2.25. 








X-Rays in Research and Industry* 


Although it deals more directly with the application of 
X-ray methods within the fields of physical metallurgy, 
‘*X—Rays in Research and Industry”’ should be useful to 
textile chemists and physicists. The subject matter is 
from a series of lectures delivered by the author before 
the Melbourne (Australia) University Metallurgical So- 
ciety. It treats of the fundamental principles of the 
production of X-rays and X-radiation, the structure of 
crystals, methods of crystallographic examination, appli- 
cations of X-ray technique and industrial radiography. 

This book provides in one volume a thorough and 
self contained study of the principles of X-ray technique 
and the versatility of its application. 


* X-Rays IN RESEARCH AND INpustrY. H. Hirst, Chemical Publish- 
ing Company, Inc., 24 Court St., Brooklyn, N. Y. 127 pp. Price $2.50. 








A.S.T.M. Standards 
Standard specifications, tolerances, definitions, terms, 
and methods of testing, as developed by the American 
Society for Testing Materials, are described in the 
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revised edition of A.S.T.M. Standards on Textile Ma- 
terials * prepared by Committee P-13. The appendices 
contain much informative material, such as photomicro- 
graphs of textile fibers, for yarn number conversion, and 
proposed recommended practices. 


* American Society for Testing Materials, 260 S. Broad St., Phila- 
delphia, Pa. (Oct., 1942.) Price $2.25. 








Weathering Tester 


The twin-are Weather-Ometer illustrated herewith is re- 
ported to give increased speed and efficiency by the in- 
crease of active light at the specimen and the coordina- 
tion of thermal shocks produced by a cold water spray. 
The instrument is equipped with a robot cycle meter gov- 
erning the light and thermal shock periods automatically, 
and the eyele can be modified for various materials. The 
the action of out- 
door weathering 
by combining the 
action of June sun- 
light, rain, heavy 
dew, and thermal 
shock. The manu- 
facturers state 
that no operator 
attention is re- 
quired other than 
inspection of sam- 
ples and reloading 
of the are units 
once in each 24 
hours. 

The Weather- 
Ometer is manu- 
factured by Atlas 
Electric Devices 
Co., 363 W. Supe- 
rior St., Chicago. 


Twin-arc Weather-Ometer. 
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Application of Reflective Films to Textiles 
Indicate Possibility of Securing 


Warmth Without Weight 


By CLIFFORD KIRKPATRICK 


For years the heat insulating properties of certain types 
of metallic coatings have been recognized by engineers 
and applied in the construction field, a well known ex- 
ample being the use of aluminum pat as a coating for 
gasoline storage tanks. However, the application of 
heat reflecting coatings to textiles for the purpose of in- 
sulating against the inflow of cold or the escape of heat 
from within is a comparatively recent development. 

The following digest of an article* by Professor 
Kirkpatrick gives some of the results of his laboratory 
tests in which the experimental evidence indicates that a 
reflective film of negligible weight will compare favorably 
with conventional textiles in restricting heat loss, and 
that by proper construction it should be possible to in- 
crease the warmth and at the same time decrease the 
weight of articles of clothing, blankets, bedding and the 
like. 





The conservation of body heat, an old problem for 
mankind, becomes more serious in time of war. In both 
world wars wounded soldiers and refugees have lain for 
hours protected from cold only by the fabric which they 
could carry on their backs. There is great need of mate- 
rials that can be light, compact and cheap. 

An observation was made by the writer in Decem- 
ber, 1940 that a noticeable increase in warmth resulted 





* «Warmth without Weight—A Venture Across Scientific Boundaries’’ 
by Clifford Kirkpatrick, professor of sociology, University of Minnesota. 
Mimeographed copies of the complete report may be obtained from Textile 
Research, 10 East 40th St., New York, N. Y. 
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(U. S. Navy Official Photo from Ewing Galloway) 


Fig. 1. U.S. Navy armed guard crews must stand ready to repel 
submarine attacks in fair weather and foul. Men require clothing 
with maximum warmth. Reflective film could increase warmth and 
reduce weight of clothing. 


when various articles of clothing were sprayed with alu- 
minum paint. The results of preliminary experimenta- 
tion being sufficiently encouraging to justify further in- 
vestigation, a pair of canvas work gloves was then pre- 
pared for test. One glove was sprayed on the outside 
with aluminum paint. The other was sprayed with ma- 
hogany stain. Thus the factor of porosity was held con- 
stant, and the fabric of both gloves would still permit the 
evaporation of moisture from the skin. 

Thermometers were inserted to exactly the same 
position after the gloves had been put on. In each case 
contact with the skin was avoided. The painted surface 
was turned inward in the case of each glove. The results 
are shown in Table I. 

To determine the insulation effect of aluminum paint 
as compared with mahogany stain, uncomplicated by 
conductance or mechanism regulating body temperature, 
identical bottles were sprayed each with one of the two 
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TABLE I. Comparison of heat-retaining qualities of reflective and 
non-reflective films on loss of body heat. 





Aluminum sprayed glove Mahogany stained glove 
paint inside stain inside 
Time Temp. C. Time Temp. C. 
3:25 28.0 30.0 : 

3:29 32.5 32.0 
3:34 33.0 31.8 
3:40 34.0 31.0 
3:45 33.0 31.5 
temp. rise 5.0 temp. rise 1.5 
5.0 Increase above control glove 

1.5 3.5 

=" x 100 = 233.3% 


4 


Diff. temp. rise 1.5 





paints. The bottles were placed side by side and each 
filled with water at 43.2°C. In 66 minutes the temperature 
in the mahogany stained bottle had fallen 12.5°C. while 
that in the aluminum sprayed bottle had fallen only 9.8°C. 
The differential temperature fall is 2.7°C. It is ap- 
parent that the mere presence of aluminum particles in 
a film, other factors being equal, adds appreciably to the 
thermal insulation value of the film. 

On January 18, 1941, a more careful experiment was 
performed with anaesthetized cats in collaboration with 
Dr. Herman Kabat of the University of Minnesota Medi- 
cal School. The cats were litter mates of the same 
weight. Each received 50 mg. of Nembutal at the same 
time. One cat was wrapped in cotton sheeting sprayed 
with aluminum paint, the other with identical sheeting 
sprayed to the same thickness with mahogany stain. 

The results shown in Table II indicate a 28.9% 
greater insulation value for the reflective film, and this 
figure is in line with other evidence. If 28.9% of the tem- 
perature loss suffered by wounded soldiers could be elimi- 
nated without adding to their equipment many lives might 
be saved. 

Since the development of the basic idea of applying 
heat reflecting film to fabrics might be blocked by the dif- 
ficulty in wearing a metallic non-absorbent surface close 
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TABLE II. Insulation effect of reflective and non-reflective films 
on loss of body heat. 











Cat A Cat B (control) 
Wrapped with aluminum Wrapped with mahogany 
sprayed sheeting sprayed sheeting 
Cats anaesthetized at 2:15 p.m. 

Rectal Room Rectal 
Time Temp. C. Temp. C. Temp. C. 
2:20 38.2 19.0 38.3 
2:25 38.3 18.0 38.0 
2:35 36.7 18.6 35.8 
3:10 36.0 18.4 35.1 
3:30 35.3 18.7 34.4 
4:00 35.0 18.5 33.8 
Temp. loss 3.2 Temp. loss 4.5 
4.5 Advantage of aluminum film over the 
3.2 


ha 
: a F non-reflective coating =—- X 100 = 28.9% 
Diff. temp. loss 1.3 . ii . 45 " 





to the skin, an important question required investigation. 
Would a reflective film on the outside of a fabric away 
from the skin have insulation value? T’wo bottles were 
wrapped in the same way, one with cotton sheeting hav- 
ing an aluminum sprayed surface outside and the other 
with cotton sheeting having an aluminum sprayed sur- 
face inside next to the bottle. The results* reveal a 
differential insulation effect of 9.4% in favor of the fabric 
with the reflective film turned outward. 

This result seemed so important that it was checked 
by repeating the experiment. A bottle sprayed with 
aluminum paint was added to the series to check upon 
the insulation effect of the cloth itself and the air space 
which it enclosed between itself and the bottle surface. 

Again, the better insulation effect ' was obtained by 
turning the reflective film away from the heated body. 
The smoother surface of the sprayed bottle in spite of 
conductance of the metallic film more than balanced the 
insulation effect of the fabric itself and whatever dead 
air it enclosed, the insulation effect of the sprayed bottle 
showing a slight advantage in its favor. 

1 Tabulated results omitted here are shown in tables ITI and IV of the 
complete report. 
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To check the hypothesis that the effect of reversing a 
reflective film might be due to differential emissivity and 
to compare the insulation value of a very light material 
reflectively coated with that of a non-coated woolen fabric 
the following experiment was performed. 

Use was made of ordinary carbon paper sprayed 
with aluminum on the paper side. Three identical ex- 
perimental bottles were again used under standard condi- 
tions, one covered with carbon paper aluminum film in; 
one with carbon paper aluminum film out; and the third 
with a double laver of extra heavy knitted wool fabric. 
The results are indicated in Table V. 

It is apparent that a very light material with a re- 
flective film turned outward may approach the insulation 
value of a double layer of heavy wool fabric. The high 
insulation value of the carbon paper (film out) is prob- 
ably due to (1) a dead air space next to the bottle, (2) low 
conductivity of the carbon surface and (3) the low emis- 
sivity of the outside reflective film. 

Would a heat reflecting film of negligible weight 





TABLE V.? Heat-insulating value of a very light weight, coated material 
compared with a non-coated woolen fabric. 











(1) (2) (3) 
Carbon Paper Wool Fabric Carbon Paper 
Aluminum Film in Double Aluminum Film out 
Time Temp. Temp. Temp. 
3:10 50.2 50.2 50.6 
5:10 31.5 35.2 34.0 
Temp. fall 18.7 15.0 16.6 
18.7 — 16.6 ° 
Advantage of (3) over (1) = aa a < 100 = 11.2% 


It is shown once again that a wrapping with the reflective film outside has 
substantially greater insulation value. The advantage of the double layer 
of wool fabric as compared with the carbon paper (aluminum film out) (2) 
(3) in favor of the wool fabric may be expressed as 


16.6 — 15.0 | 100 = 1.6 X 100 


= 9.6% 
16.6 16.6 nf 








2The intermediate temperature readings omitted here are given in 
the complete report. 
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(Photo by Ewing Galloway, N. Y.) 


Fig. 2. Hortonspheres store gasolene under pressure. Spheres 
are coated with aluminum paint which reduces fire hazard by reflect- 
ing the heat. 


compare favorably with conventional textiles in restrict- 
ing heat loss of living organisms? 

Three eats of similar fur thickness were each given 
3. mg. of Nembutal per kilo. Each was wrapped in the 
same fashion with a thermometer inserted in the rectum. 
Thus activity, metabolism and evaporation were held 
fairly constant. Cat No. 1 was wrapped in cotton sheet- 
ing with the surface spraved with mahogany stain inside. 
Cat No. 2 was wrapped in cotton sprayed on the inside 
with aluminum paint. Cat No. 3 was wrapped in four 
layers of very light wool blanket and also a cotton coat. 
The room temperature was lowered rather sharply in 
the course of the experiment to increase the rate of heat 
loss. It decreased from 20.7°C. at the beginning of the 
experiment to 12.8° in the middle and then rose to 
18.0°C. by the end of the experiment. The eats lying side 
by side would be affected in the same degree. The re- 
sults of the experiment are given in Table VI. 
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TABLE VI. Comparison of heat-insulating properties of thin aluminum 
coated fabrics with four layers of wool blanket plus a cotton cloth. 

















Cat 1 (control) Cat 2 Cat 3 
Wrapped in Wrapped in Wrapped in 
Stained Sprayed Aluminum Sprayed Four Layers of 
Cotton Sheeting Cotton Sheeting Wool Blanket and 
Surface Inside Surface Inside Cotton Cloth 

Rectal Rectal - Rectal 

Time Temp. Time Temp. Time Temp. 
2:31 37.9 2:33 37.2 2:40 36.3 
2:47 36.8 2:47 36.3 2:47 36.1 
3:01 35.1 3:01 35.1 3:03 35.3 
3:33 33.3 3:33 34.0 3:34 34.7 
3:57 32.1 3:57 33.9 3:57 34.2 
5.8 3.3 at 

5.8 — 3. 
Advantage of (2) over (1) = aed X 100 = 43.1% 
0.¢ 


The advantage of the wool blankets over (1) would be 


5.8 — 2.1 
——— X 100 = 63.8% 
2.8 





It is possible that the higher relative insulation value 
obtained for the aluminum spraved cloth in this experi- 
ment as compared with the earlier experiment may be 
due to the fact that the experiment was performed at a 
lower room temperature. 

It is apparent from the figures that reflective film 
adds insulation value to the extent of about two-thirds 
of the difference in insulation value between a mere 
cotton sheet and several layers of wool blanket. 

Another question arises, namely, the degree of por- 
osity of fabric necessary for the evaporation of moisture 
from the skin. However, the cotton sheeting used for 
experimental purposes was sprayed so thinly with alu- 
minum paint that light and air could still pass through 
the fabric. Its insulation value has been demonstrated. 
The writer furthermore has slept with warmth under ¢ 
blanket made by spraying lightly cloth far more porous 
than ordinary cotton sheeting. 

Certain tentative conclusions seem justified: 

(1) The spraying of a light fabrie even on one side 
only with aluminum paint permits the reduction of body 
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Fig. 3. U.S. Ski Troops need “ Warmth Without Weight.” 


heat loss from 20% to 40%. It is probable that spraying 
both sides would produce additional insulation effect. 

(2) Light weight fabric or paper coated with a re- 
flective film approaches wool fabric in insulation value. 

(3) A fabric to which a reflective surface is applied 
may be sufficiently porous to permit the necessary air 
circulation and evaporation of perspiration and yet have 
marked insulation value. 

(4) A fabric with one side more reflective than the 
other is a better insulator with the brighter surface out- 
side away from the heat radiating body. This finding is 
of very great importance. It opens the way, for ex- 
ample, to some degree of flexibility in the control of heat 
loss by reflective media. It is decidedly favorable to the 
use of a reflective film in the insulation of clothing. 

It should be noted that these experiments began in 
1940. A fairly extensive survey of the literature from 
1925 to 1940 seemed to indicate a surprisingly neglected 
area between the fields of physics, engineering, chem- 
istry, home economics, and physiology. Nowhere was 
the insulation of clothing by means of a reflective film 
clearly suggested. This report is presented in the hope 
of stimulating further research in this important field. 
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Survey of Literature Assembles 
Published Data on 


The Physical Properties of Nylon 


Many pertintent facts regarding the physical properties 
of nylon have been disclosed as the result of a research 
project sponsored by the Sauquoit Silk Co., Inc. In the 
course of the work a survey of scientific, technical and 
general literature on the subject was conducted by Marian 
Calder Sigel, research associate, Fabric Research Labo- 
ratories, Inc. Included in this survey are a list of the 
journals consulted, with an abstract of pertinent articles, 
and a summary of compiled data on the various proper- 
ties of nylon. Believing that the survey will be of value 
to other companies engaged in the development and use 
of nylon and other synthetic fibers, Sauquoit Silk Com- 
pany has permitted its publication. 

The importance of the survey is indicated by the fol- 
lowing abstract. Copies of the complete report entitled 
**Nylon—A Literature Survey’’ can be obtained from 
Teatile Research Institute, Inc., 10 East 40th St., New 
York, N.Y. 





Compiled data on tenacity, elongation, chemical stability, 
solubility, thermal properties, optical properties, elec- 
trical properties and hygroscopicity follows: It will be 
noted that there are many variable values, also, that con- 
tradictions appear in some of the individual articles. 
This emphasizes the fact that much published data should 
be accepted only after their veracity have been proved. 

A specimen page from this compiled data is repro- 
duced on the following page. 

The figures in parentheses (see specimen page) re- 
fer to the literature references. There are 57 references 
listed in the report, nearly all of which contain a brief 
abstract indicating the important subject matter. 
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Fabric Research Laboratories, 


REPORT (Continued) 


SHeet No. 9 


I SURVEY OF LITERATURE 


C. Compiled Data 
Number in parenthesis refers to abstract of article in which data 
was found (listed in Section B). 


1. Tenacity—Wet and Dry 
Dry Wet 
(1) 
(6) § 
(6) 3.78 
(6) 1 


7.1 g/den 
5) 
3 
B 
(6) 3.86 3.38 
5 
5) 
5 


4.6 g/den 


(8) 4.4 

(11) 4.4 

(47) 4.5 

(1) Wet strength usually at least 85% of dry strength 

(6) Wet strength 90% of dry strength. 

(6) Wet strength 85.3% of dry strength 

(8) Loop strength dry about about 85% of tensile 
strength 

(47) Loop strength equal to that of silk, and about 3 
times that of viscose rayon 


2. Elongation 
(47) 20% before breaking; stretched 4%, held 100 see., 
measured 60 sec. after load is released, recovers 
100% 
(1) Stretched 100% for 3 min. while wet, showed elastic 
recovery of 80% 
25% stretch at 85°RH, recovery was 77% 
59.5% elongation dry, 57% wet. 
25.74% elongation dry 
22.4% elongation dry 
23.2% elongation dry, 23.5% elongation wet 
Stretched 10% 5 times, recovery 99, 98, 98, 98 98, 
respectively 
Stretched 20% 5 times, recovery 95, 93, 93, 93, 
respectively 
Elongation dry 20%, wet 30% 
Stretched 8%, recovery 100% 
Stretched 16%, recovery 91% 
Stretched 25%, recovery 77% 
Elongation dry-—approximately 20%, can be varied 
widely 
Elongation wet—approximately 30, can be varied 
widely 
(Continued on Sheet 10) 





Specimen page of nylon literature survey. 
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A brief summary of some of the data which appears 
in the report under the compiled data is given below: 
Tenacity 
There is considerable variation in regard to the 
tenacity of nylon, the tenacity dry being reported in 
rarious articles as 3.78, 3.86, 5, 6.1, and 7.1 grams per 
ain the tenacity wet is reported variously as 


denier. Ag 
5, and 4.6 grams per denier. 


3.38, 4.4, 4.5, 
Elongation 
In most of the articles surveyed, elongation dry is 
stated to be between 20 and 25%. In one article, how- 
ever, the elongation dry is given as 59.5%. 
Chemical Stability 
One article notes a high degree of stability. An- 
other states that sodium sulphite followed by steaming 
increases elastic recovery, crimp, and crease retention. 
The effect of a number of acids, and various chemicals 
are noted. 
Solubility 
Phenol, M-cresol, Xylenol, and Formic Acid are 
named as solvents at 25°C. Also 12 chemicals are listed 
as dissolving 1% at 25 
Thermal Properties 
Heat capacity, is stated to be—average (20°-265°C.) 
—0.555 eal./g./°C. Heat of fusion, heat resistance and 
effect of ironing are also given. 
Optical Properties 
The articles seem to be in agreement as to refrac- 
tive index, stating it to be 1.53 to 1.57—highly double 
refractive. 
Electrical Properties 
Volume resistivity, dielective constant, power factor 
and insulating values are among the properties given. 
For example, one reference states that it is a good insu- 
lator, volume resistivity of 4 < 10" ohms/em. (at 18% 
R.H.). When saturated with water electrical resistance 
is about 5 < 10° ohms/em. Another states that the 
breakdown strength is—12"’ volts/mil. 
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Hygroscopicity 


Moisture absorption percentages are tabulated, the 


low being 3.0% at 65% R.H., and the high being 6.7% at 


90% 


Parachutist landing 
from a plane with a 
nylon canopy fabric 
and nylon shroud line. 


(1) 


(6) 


(8) 


(11) 


(47) 


R.H. 





Abstracts of Articles and References: 


‘*New Chemical Fibers Surpass Silk.’’ 

Chemical and Metallurgical Engineering, 45, 525 (Oct. 1938). 
Brief account of Patents granted, chemical composition and meth- 
ods of production of nylon. Detailed description of spinning 
characteristics. 

‘*Nylon and Its Identification.’’—W. Von Bergen. 

Rayon Textile Monthly 20, 17 (Jan. 1939). 

Describes in detail manufacturing principles; the nylon process; 
physical and chemical properties of nylon, including strength, elonga- 
tion and elasticity. 

**Chemical and Physical Properties of Nylon.’’ 

American Dyestuff Reporter, April 17, 1939. 

Chemical description, and details on physical properties of nylon. 
Includes data on tensile strength, thermal properties, hygroscopicity, 
optical, electrical and chemical properties. 

‘“Nylon’s Properties.’’ 

Textile World, 89, 59 (Jan. 1939). 

Brief discussion of chemical and dyeing properties and specific data 
on physical properties including elongation, water absorption, 
strength and elasticity. 

‘Development of Nylon.’’—E. K. Bolton. 

Industrial and Engineering Chemistry, 39, 53-8 (Jan. 1942). 
History of the research leading to manufacture of nylon commer- 
cially—fundamental work, polyamide synthesis, development of 
practical processes, final phases, nylon hosiery, and specific informa- 
tion on the properties of nylon. 
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ABSTRACTS 


ANALYSIS: TESTING: 
LABORATORY METHODS 


Analysis of Hydroxyl 


Compounds. 
Microdetermination of hydroxyl con- 
tent of organic compounds. Jack 
W. Petersen, Kenneth W. Hed- 


berg, and Bert E. Christensen. 
Ind. Eng. Chem. Anal. Ed. 15, 
225-6 (Mar. 1943). 


2-10 mg. of the sample are intro- 
duced into a weighed tube (3 mm. X 
6 cm.) and the tube and contents 
weighed. 20-25 gm. of pure acetic 
anhydride are then introduced and 
the tube again weighed. Finally, 
4—6 drops of pure pyridine are added 
and the tube is sealed. After 24 
hrs. the tube is broken in an Erlen- 
meyer flask and titrated with 0.04N 
NaOH. From the Ac.O consumed the 
% OH is ealed. Results are given 
for the analysis of 58 hydroxy 
compds. including aliphatic and ter- 
pene alcohols, phenols, and sugars. 
The method is not applicable to ter- 
tiary alcohols. 


Fabric Pests 


Fred W. Hetcher. 
Chemicals 18, 


Fabric pests. 
Soap and Sanitary 


117-23 (Dee. 1942). 


An attempt has been made to pro- 
vide standard quant. methods for 
testing not only the resistance of 
fabrics and yarns to insect attack, 
but also the serviceability of goods 
treated with fabric pest deterrents. 
These testing procedures give tenta- 
tive standard methods for rearing 
fabric pests as well as uniform meth- 
ods for reporting the results of tests. 
The specifications cover the follow- 
ing tests or procedures: Tentative 
Method of Test for Resistance of 
Fabrics and Yarns to Insect Pests; 
Tentative Procedure for Rearing and 
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Handling the Black Carpet Beetle: 
Tentative Procedure for Rearing and 
Handling the Webbing Clothes 
Moth; Tentative Method of Test for 
Evaluation of Compounds or Treat- 
ments Designed to Inerease the Re- 
sistance of Fabrics and Yarns to In- 
sect Pests. 


Measuring Staple length 
of Cotton 


The staple length of cotton. Kid- 
mund Lord. J. Textile Inst. 33, 
T205-40 (Dee. 1942). 


The result obtained in hand stapling 
is dependent upon the personal skill 
of the classer, upon his choice of the 
criterion used for assigning the 
length and also upon the reliability 
of his judgment. The method 
adopted by the Shirley Institute 
after trials of various devices is that 
in which a comb sorter is used and 
the fibres from a small sample of 
cotton are arrayed in order of length 
along a velvet pad. From the sorter 
diagram various measures of length 
ean be obtained; the mean, or ay. 
length is one of the most obvious. 
This quantity is greatly affected by 
the amt. of short fibre in the sample 
and experience has shown that it is 
an unsuitable measure for many pur- 
poses, in particular for detg. roller 
settings. A more stable measure is 
that ealled the “ Effective Length,” 
which, within limits, has been found 
to be fairly typical of a given vari- 
ety of cotton. The purpose of the 
work described in this paper is to 
investigate the relationship between 
the lengths of staple measured by 
the American Standards, by prac 
tical spinners in this country and 
by the sorter diagram method used 
in the lab. The first part of the 
paper is devoted to a study of 2 
samples of cotton, 20 of American | 
Upland type and 4 of Americar- 
Egyptian. These form a complete 


set of the official standards issued by 
the United States 


Department ot 
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Agriculture and cover the whole 
range of length of American cottons. 
Stapling tests were made on the 
comb sorter and the nominal 
lengths of the Standards were com- 
pared with the lengths obtained from 
the sorter diagrams. In the second 
part of the paper the results of hand 
stapling tests made by brokers and 
spinners are compared with those 
obtained from the sorter diagram. 


Measurement of Wool Fiber 
Diameter 


The porous plug and fibre diameter 
measurements. I. A practical 
method of wool fibre diameter 
measurement. A. B. D. Cassie. 
J. Textile Inst. 33, T195-204 (Dee. 
1942). 


The plug method gives a simple and 
useful means of measuring the mean 
diam. of wool fibres provided these 
are free from kemp. The eales. re- 
quired have been simplified as far as 
possible and a value is given for the 
shape factor which is applicable to 
plugs with parallel pores and a 
porosity around 35%. The density 
of wool must be taken as 1.35 gm./ce. 
if the plug measurements are to give 
consistent values of diam. for differ- 
ent porosities. The thickness of any 
oil film on the fibres is included in 
the diam. deduced from plug meas- 
urements, and it is recommended that 
oil should be removed from the 
fibres before measurements are made. 
Plug measurements are sensitive to 
regain of the fibres, and it is essen- 
tial that the wool should be condi- 
tioned and that the measurements 
should be made at constant temp. and 
rel. humidity. 


Starch Determination 


Rapid determination of starch. John 
P. Nielson. Ind. Eng. Chem. 
Anal. Ed. 15, 176-9 (Mar. 1943). 


A very rapid and reasonably accu- 
rate method for the detn. of starch 
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in certain vegetables has been devel- 
oped. It includes grinding the fresh 
sample in a Warning Blendor-type 
disintegrator, extracting the starch 
with 4.0 to 4.8 molal perchloric acid, 
and estg. by photoelectric colorimeter 
the dissolved starch indicated by the 
blue color produced with iodine. 
Alcohol extraction of the products 
studied was found to be unnecessary. 
The use of a red filter in the colori- 
meter considerably reduces the error 
produced by dextrins when present. 


CHEMICAL AND PHYSICAL 
RESEARCH 


Action of Light on Cellulose 


Action of light on cellulose. Vis- 
cosity-concentration relations of 
cellulose acetate solutions. Ralph 
E. Montonna and C. C. Winding. 
Ind. Eng. Chem. 35, 214-6 (Feb. 
1943). 


The equation, 7, L+ke+hk’e’, 
which is analogous to the expressions 
derived by Einstein (Ann. Physik. 
19, 289 (1906); Ann. 34, 591 
(1911)); and by Kunitz (J. Gen. 
Physiol. 9, 715 (1926)), deseribes 
the viscosity behaviour of cellulose 
acetate. In this equation, 7, repre- 
sents the relative viscosity; e¢ the 
conen. in g. of solute per 100 ce. of 
soln.; k and k’ are constants eontg. 
a shape factor and a specific vol. 
term. A plot of experimentally ob- 
tained values of ™ = against ¢, 
¢ 
shows that this equation is applicable 
up to a conen. of approx. 0.5 g. per 
100 ce. This fact facilitates the 
detn. of the “limiting specifie vis- 
"r — 1 
c 
at infinite diln.) It is thus neces- 
sary only to make two viscosity detns. 
at two conens. below 0.5 per 100 
ee. of soln. and assume the linearity 
nr — 1 
c 
By ex- 





cositvy” ([7], the value of 





of the relationship between 


and ¢ in this conen. range. 
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trapolation to c=0, the value of 


r—l. , ‘ 
[n] = lim ane ie readily obtained. 
‘ 


c—0 


Hydration of Cellulose 


Effect of acetylation on water-bind- 


ing properties of cellulose. Rag 
Stock. John C. Bletzinger. Jnd. 
Eng. Chem. 35, 474-80 (April, 
1943). 


The ability of cellulose fibers to be- 
come hydrated, develop a_ sufficient 
no. of bonding forces, and produce a 
coherent sheet of paper of sufficient 
phys. strength properties is the func- 
tion of their hydroxyl groups. Rag 
stock fibers which were partially 
acetylated without degradation and 
loss in tensile strength, were insol. 
in the usual organie solvents, and 


contained more than 8-9% acetyl 
gradually lost their paper-making 


properties as the acetyl] content in- 
creased; fibers having 20-25% acetyl 
were incompatible with H.0. How- 
ever, with fibers having acetyl con- 
tents below 8-9%, hydration and 
phys. strength properties increased 
and attained a max. at about 6% 
acetyl. This phenomenon is_ ex- 
plained on the assumption that the 
beating of cellulose fibers, in which 
the distances between chain mols. 
have been increased by the intro- 
duction of acetyl groups, renders a 
greater no. of free hydroxy] groups 
accessible to hydration until, with 
further introduction of acetyl groups, 
this increased availability of free 
hydroxyl groups is counteracted and 
eventually overshadowed by the hy- 
drophobie character of the more 
highly acetylated fibers. Sheets of 
excellent phys. strength properties 
and uniformity were obtained from 
the more highly acetylated fibers 
when H:O was replaced by acetone 
as a beating medium. This result is 
explained by the solvation of the 
acetyl groups by the acetone (in 
analogy with the hydration of hy- 
droxyl groups by water in unacety- 


30 











lated fibers) and the development of 
bonding forces between the acetyl 
groups of adjacent fibers when the 
sheet is formed. 


Complex Esters of Cellulose 


The formation of anhydro struc- 
tures by the alkaline deacylation 
of a partly substituted cellulose 
acetate p-toluenesulfonate. 
Thomas S. Gardner and C. B. 
Purves. J. Am. Chem. Soc. 65, 
444-9 (March 1943). 


A mixed acetate-p-toluenesulfonate 
of cellulose average 0.196 p-toluene- 
sulfonyl groups in the primary ale. 
and 0.054 groups in the secondary 
ale. positions of the glucose residues. 
When this mixed ester was deacy- 
lated with excess sodium methylate 
in methanol, the analysis of the prod- 
uct suggested the presence of 0.06 
methoxyl, 0.007 p-toluenesulfonyl 
and 0.183 anhydro groups. Re- 
acetylation gave an anhydrocellulose 
acetate whose compn. also supported 
this conclusion. A drastic methano- 
lvsis reduced this acetate to sub- 
stances among which was 0.025 mole 
of the liquid equil. mixture of 
methyl alpha, and beta-3, 6-anhydro- 
glucofuranoside and 0.022 mole of 
an anhydrodihexose. The latter was 
isolated as a fully methylated deriv., 
whose stability during methanolysis 
and hydrolysis suggested that an 
ether, rather than a glycosidie bond, 
united the 2 hexose units. If this 
conclusion was correct, the anhydro- 
cellulose contained some glucose resi- 
dues that were condensed through 
their ale. groups to form a cross- 
linked structure. The reactions oc- 
curring during the deacylation of 
the original cellulose mixed ester 
were interpreted by the mechanism 
usually assumed for Walden inver- 
sions. The anhydrocellulose was 
partly degraded by hot dilute min- 
eral acid, decompd. in cold, coned. 
acid and swelled but did not dissolve 
in various solvents for cellulose. 
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These observations, together with the 
similar behavior of the anhydro- 
cellulose acetate toward many or- 
ganic liquids, were all consistent with 
the structure proposed for the sub- 


stance. 


Diazo-Coupling Reaction 


The mechanism of the diazo-coup- 
ling reaction. H. H. Hodgson. 
J. Soc. Dyers Colourists 58, 228-31 
(Nov. 1942). 


The mechanism of coupling is the 
same whether phenols or amines are 
second components, and whether the 
coupling takes place in acid, neu- 
tral, alk., or buffered solns. Actually, 
coupling is a condensation between 


the polarised, electrophilic (katio- 
noid) diazo-compd.— eee 


and the nucleophilic (anionoid) phe- 
nol (or phenoxide ion) or amine. 
It is not a displacement reaction be- 
tween an electrophilic diazonium ion 
and a phenol or amine. It will be no- 
ticed that diazohydroxide is a reso- 


nance hybrid— - o* a 
R—N=N—OH — 
0 9" and that its 

~~» i-—Nael—O—5 and that its 


dominant form around pH7 depends, 
as Conant and Peterson infer, upon 
the hydroxyl ion conen. For very 
low pH values, the form will be— 
6* a 
R—N=N—X 
acid environment). Rate of coupling 
will depend on the degree of polari- 
o oO oe OF 
N—OH ae) 
bond, and this will be largely detd. 
by the nuclear substituents, e.g., elee- 
trophilie groups, viz. NO., COOH, 
ete., will increase the polarisation, 
while nucleophilic groups will de- 
crease it. The reactive C—H bond 
in the second component will not be 
polarised at the outset, since the C 
is §-(anionoid), but with approach 
of the electrophilie diazo-compd. the 
C will inerease in negativity, and 


X — the anion of the 


sation of the 
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eventually the H of the C—H bond 
will be ionised to supply a full nega- 


tive charge to the C. The heat 
change in the conversion of the 
ionised p-chlorobenzene diazonium 


hydroxide into the un-ienised diazo- 
hydroxide is — 2.39 kg. eal. per mol., 
showing that in the equil. mixture 
the latter compd. will couple per- 
ferentially (since it possesses more 
free energy), while the heat of for- 
mation of —p-chlorobenzeneazo-f- 
naphthol from p-chlorobenzene dia- 
zohydroxide and §-naphthol is 31.04 
kg. cal. per mol., i.e., approx. twice 
the heat of formation of water from 
its ions, as would be anticipated, 
since the reaction is not very dissimi- 
lar from the production of 2 mols. 
of water from its ions. The present 
author considers it to be inherently 
improbable that a N atom carrying 
only 6 valence electrons would be 
capable of existence in close vicinity 
to the unshared electrons of the 
buffer anions prior to the rupture of 
the C—H bond of the amine or 
phenol, which must precede coupling. 


Properties of Polymeric 
Materials 


Mechanical properties of polymeric 
materials. Arthur Tobolsky and 
Henry Eyring. J. Chem. Physics 
11, 125-34 (Mar. 1943). 


A mol. model in terms of which the 
elastic viscous properties of rubber- 
like substances can be interpreted is 
presented. Expts. on stress relaxa- 
tion at constant extension, creep 
under constant load, extrusion, vi- 
bration, and breaking are discussed 
in terms of a math. formulation of 
this mol. model. 


B—Alanine in Proteins 


The absence of S-alanine in proteins. 
Maxwell A. Pollack. J. Am. Chem. 
Soc. 65, 484 (March 1943). 

It is possible to test for the presence 

of S-alanine by virtue of its strong 
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growth-promoting action for yeast. 
This phenomenon can be employed 
in the direct assay of hydrolysis 
products from proteins, for none of 
the other known amino acids will 
produce this growth response. Using 
this test, the hydrolysis products 
from silk fibroin, horse hemoglobin, 
ege albumin, gelatin, casein and lae- 
toglobulin were asseyed and found 
to be substantially free from f-ala- 
nine. The results indicate the (- 
alanine is not a general constituent 
of proteins. However, the possibil- 
ity of its occurrence in special pro- 
teins still remains. 


Degradation by Enzymes 


The enzymic degradation of cell wall 
substances. Part I. D. H. F. 
Clayson. Chemistry and Industry 


61, 516-8 (Dec. 19, 1942). 


It is concluded that the principal 
enzymes involved in the degradation 
of pectic substances to galacturonic 
acid are pectin demethoxylase (an 
esterase) and polygalacturonase. 
Enzymes of the hemicellulase group 
may be concerned in the removal of 
the associated araban and galactan, 
although the hydrolysis of the araban 
is more probably an effect produced 
by acid metabolites. The separation 
of pectin and cellulose and the ini- 
tial depolymerization of pectin are 
not necessarily enzymic phenomena. 
32 references. 


The enzymic degradation of cell wall 
substances. Part II. D. H. F. 
Clayson. Chemistry and Industry 
62, 49-51 (Feb. 6, 1943). 

It is clear that as the plant cell wall 

develops and assumes skeletal fune- 

tions, it becomes more resistant to 


degradation by biol. agencies. The 
lignifieation process is associated 


with this increased resistance, prob- 
ably for the following reasons :—(a) 
lignin is not readily disrupted by 
enzymes. It is subject to slow oxi- 
dative changes, but is not affected by 


32 














reductive changes. (b) Lignin in 
the woody tissue acts as a phys. bar- 
rier to the penetration of enzymes 
and other hydrolytic agents and is 
possibly chemically combined with 
the uronic acid groups which would 
otherwise be the more vulnerable 
points in the remaining tissues. The 
more mature cell wall substance is 
also more resistant to enzymic de- 
gradation by reason of the complex- 


ity of its chem. constitution and 
consequent diversity of groupings 
present. If these groupings each re- 


quire specific enzymes, the enzymes 
must be present simultaneously in 
order that uninterrupted degrada- 
tion may occur, unless some prelimi- 
nary disruptive process is introduced 
whereby each enzyme can penetrate 
to its respective substrate. Con- 
sideration of the disruptive effect of 
various mild chem. treatments on 
textiles suggests that some of the 
end-products of fermentation, par- 
ticularly organic acids, may have a 
similar effeet on natural fibres. This 
disruptive effect may be independent 
of the enzymie degradation or some 
of the agents producing it may fune- 
tion strictly as co-enzymes. 30 retf- 
erences. 


Sorptive Capacity of Fibers 


The density and sorptive capacity 
of some samples of cotton, silk, 
and wool. III. Determinations on 
Egyptian cotton. P. M. Heertjes. 
Rec. trav. chim. 60, 689-99 
(1941) ; ef. Chem. Abstr. 35, 8303°. 
(Through Chem. Abstr. 1943, 37, 
1275*). 

Values are given for the d. of mer- 

cerized cotton, dyed and undyed, in 

H. He and air, as well as the ap- 

parent d. in air, H, water and ben- 

zene. From these expts. it can be 
detd. that with cotton dyed with sub- 
stantive dyes the cotton substance is 
unchanged and the dye is between 
the micelles. Air and H are ad- 
sorbed by cotton. The amt. of ad- 
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sorbed gas is not affected by the 
dyeing operation. Consideration is 
given to the phenomenon of dyeing 
as related to the development of the 
surface and hydrophilic nature of the 
textile fibers, and also as affected by 
the specifie behavior of the dyestuff 
(i.e., Whether the dye dissolves in the 
fiber, reacts with the fiber, or is ad- 
sorbed on the fiber). 


Starch Studies 


Starch studies. Possible industrial 
utilization of starch esters. James 
W. Mullen II and Eugene Pacesu. 
Ind. Eng. Chem. 35, 381-4 (March 
1943). 

The properties of starch triesters 

which might make them industrially 

useful are discussed. Because of the 
mol. shape of starch, its esters will 
probably never produce molded ar- 
ticles of great strength. In molding 
their use will be confined to that of 

a diluent and plasticizer for other 

thermoplastic materials. Definite pos- 

sibilities do exist, however, for these 
esters in the coating, sizing, and ad- 
hesive industries. 


Wool in Weak Acids 


Combination of wool protein with 
weak acids. Jacinto Steinhardt, 
Charles H. Fugitt, and Milton 
Harris. J. Research Nat'l Bur. 
Standards 30, 123-8 (Feb. 1943) ; 
TEXTILE RESEARCH 13, 24-32 (Feb. 
1943). 


Previous studies of the combination 
of wool with strong acids have been 
extended to include 13 weak acids. 
It is shown that, unlike strong acids, 
these substances combine with wool 
in the mol. (undissociated) as well 
as in the ionie (dissociated form. 
The amts. combined as mols. may far 
exceed the amts. taken up as ions. 
Estimates are given of the relative 
tendencies of these weak acids to 
combine with wool. They vary over 
a three-hundredfold range. The neg- 
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ligible effect of temp. on the equil. 
between wool and one of these acids, 
monochloroacetic, suggests that the 
combination with undissoed. acids is 
akin to a competitive solvation and 
involves the displacement of com- 
bined water. 


DYEING: BLEACHING: 
FINISHING 


Color Matching 


The physical significance of the 
dyer’s system of colour matching. 
G. S. J. White, T. Vickerstaff, and 
E. Waters. Proce. Phys. Soe. 565, 
1-14 (Jan. 1943). 


The dyer’s method of specifying col- 
ors in terms of “shade,” “ strength,” 
and “dullness” is described and 
compared with the monochromatic 
system of colorimetry. Exptl. evi- 
dence indicates that shade is prob- 
ably equiv. to dominant hue in all 
respects. Differences of shade ex- 
pressed by the dyer in a quasi-quant. 
manner are shown to be related to the 
just-perceptible steps of hue as 
detd. by Wright. Changes in 
strength and dullness both involve 
simultaneous changes in purity and 
lightness (brightness factor), but 
statistical treatment of the result of 
an examn. of dulled patterns by 
trained colorists and _ non-colorists 
shows that the former are guided by 
the phys. quality of purity and the 
latter by lightness in assessing 
strength. 


Sulfur Dyes on Cotton 


Dyeing cotton and synthetic fiber 
with sulfur dyes with a subse- 
quent fixing treatment. Yu. Iva- 
nova. Sherstyanoe Delo 1940, No. 
5, 16-17; Khim. Referat. Zhur. 
1940, No. 10-11, 107; ef. Chem. 
Abstr. 36, 56544. Through Chem. 
Abstr. 1943, 37, 12748.) 


The black and blue S dyes are re- 
duced easily with Na.S and with hy- 
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posulfite. The green and brown S 
dyes produce good results with 
hyposulfite only on synthetie fibers. 
Level and fast dyes are obtained by 
adding Kontakt T 5 g. and hide glue 
5 g./1l. of water to the dye bath. 
The fastness of the dye increases on 
subsequent treatment with CuS0O,, 
K.Cr.0;, or a mixt. of the two. The 
CuSO, treatment is carried out at 
60-70° in an acid bath and in the 
cold in an alk. bath. K.Cr.0; is 
used with dark dyes in an acid bath 
at 90°. 


Substantive Colors 


A comparison of methods for im- 
proving substantive colors. EK. S. 
Yampol’skaya.  Khlopchatobuma- 
zhnaya Prom. 1940, No. 4-5, 61-4; 
Khim. Referat. Zhur. 1940, No. 
10-11, 106. (Through Chem. 
Abstr. 1943, 37, 12737.) 


The colors were treated with CuSO, 
in an AcOH medium, with K-.Cr.0,, 
with K:Cr.0; -+ CuSO,, with forma- 
lin, with formalin + CuSO, with 
salts of Mg and Al, with (AcO)2Pb 
and with urotropine-+ CuSO... Mg 
and Al salts increase the fastness of 
the dyes to wet treatment, but not the 
fastness to light. To increase the 
fastness to wet treatment, resins from 
dicyanodiamide and formaldehyde, 
prepd. with an acid catalyst and by 
heating to boiling, were superior to 
urea-Formaldehyde resins. They in- 
creased the fastness to water, sweat, 
ironing and dry and wet friction, but 
did not affect fastness to washing and 
to light. 


Union Dyeing 


Dyeing cotton-rayon mixtures. H. 
P. Baumann. Textile Colorist 
65, 53-4 (Feb. 1943). 


The union dyeing of cotton-rayon 
mixtures is a most difficult problem, 
and unless the proper dyes are se- 
lected level dyeings cannot be 
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achieved with direct colors. Suitable 
union dyes do not appear to fall into 
any definite category and no generali- 
zations or predictions can be made, 
A list of direct colors that have 
proven to yield good union dyeings 
is given. Mixtures of dyes to 
achieve a certain shade, e.g., blue 
and yellow to give a green, should be 
avoided. 


Starch Thickeners in Dyeing 


New starch thickeners from hydro- 
lyzed starch for basic printing 
dyes. M. F. Pozdeev. Khlopcha- 
tobumazhnaya Prom. 1940, No. 
4-5, 54-6; Khim. Referat. Zhur. 
1940, No. 10-11, 107-8. (Through 
Chem. Abstr. 1943, 37, 1273.) 


To prep. a thickener to be used in- 
stead of tragacanth with vat dyes, 
100 kg. starch is sprayed with 3 ke. 
of 9.3% HCl, and the mixt. heated 
to 60-5° for 60-70 min. The end of 
the reaction is detd. by the formation 
of a gelatinous mass on addn. of 
NaOH. After the reaction is com- 
plete, stirring is continued until the 
mixt. has cooled to 40°. The product 
can hydrolyze new portions of starch, 
can form gelatinous masses with 
NaOH or KOH, is not coagulated 
in alk. solns. used in dyeing, can be 
used as partial addn. to starch in the 
prepn. of sizing, and can be readily 
converted by strong acids to glucose. 


Wool Dyeing 


Modern theory and practice of wool 
dyeing. “IX. Chrome dyes: choice 
of method and dyes. C. L. Bird, 
Textile Recorder 60, No. 719, 35-6, 
38 (Feb. 1943). 

The advantages of the chrome mor- 

dant method are that matching is 

relatively easy and that this method 
gives the most level results. Its 
great disadvantage is that it is a two- 
bath process. The advantages of the 

metachrome process are that it is a 

one-bath process, the pH of the dye- 
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bath is in the neighborhood of that 
required for minimum damage to 
wool, and that little trouble results 
from the presence of Fe in the bath. 
The disadvantages are: in heavy 
shades the dye is apt to “rub,” ex- 
haustion of the dye may be incom- 
plete, the range of shades is com- 
paratively limited. The advantages 
of the afterchrome process are: good 
fastness to milling and potting, cot- 
ton or rayon effect threads are 
stained but little, and the penetration 
of the dye in this process is better. 
Its only disadvantage is that shade 
matching is frequently difficult. The 
principal methods and chrome dyes 
used in each of the five types of wool 
dyeing, as well as a number of  pre- 
cautions regarding the choice of 
dyes and methods are given. 


Use of Soap 


War widens soap usage in textile. 
G. W. Lyfingwell. Textile Colorist 
65, 83-4 (Feb. 1943). 


Recent researches have uncovered 
facts that should result in a more 
scientific use of soaps in textile pro- 
cessing. Among these facts are the 
following: stearate soap is superior 


to oleate soap in resisting hard 
water, the best calcium soap dis- 


persers are the 10- and 12-carbon 
atom soaps, the best wetting agent 
appears to be myristie acid soap (14 
C atoms), and the various soaps have 
optimum temps. at which they are 
best employed. | Recommendations 
and procedures for the use of soaps 
in various textile processes are given. 


Washing Textile Fabrics 


Comparison of an aryl sulfonate and 
soap for the washing of fabrics in 
hard water. V. Ester, R. Dono- 
hue, M. Barr, F. Castonguay, L. 
Dale, D. Shepard, and R. Edgar. 
Am. Dyestuff Reptr. 32, 121-2, 
135-41 (Mar. 15, 1943). 


The washing of undyed cotton, linen, 
spun cellulose-acetate rayon, spun re- 
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generated-cellulose rayon, silk, and 
wool with 0.2% of a sodium aryl 
sulfonate in hard water at 40° C. 
has been compared with the washing 
of these fabrics in hard water with or 
without 0.5% of a sodium soap by 
analysis of the residual fabries after 
1, 10, 20, 30, 40, and 50 washings. 
The fabrics were all analyzed for ab- 
sorption of light, ash, distribution 
of varns by number and wt., elonga- 
tion at breaking load, strength, and 
wt.; the wool was also analyzed for 
moisture, sulfate, and total sulfur. 
Low values for absorption of light 
by soap-washed cotton, linen, re- 
generated-cellulose rayon, silk, and 
wool are ascribed to residual alk.- 
earth soaps rather than to whitening 
of these fibers. The ash of each tex- 
tile, except that of the silk washed 
with hard water, increased upon 
washing although the first washing 
of silk with soap removed half of the 
initial ash. Relative wts. of warp 
and filling yarns in a washed fabric 
reflected shrinkages but showed no 
definite pattern for loss of wt. by 
either set of varns. There seems to 
be no relation between the rate of 
shrinkage of wool with hard water, 
aryl sulfonate, or soap and the initial 
pH of these solns. Although wet 
strength of all the fabrics was low- 
ered by washing, only linen of high 
varn number lost so much as half its 
initial strength during 50 washings, 
a criterion for failure in use. The 
cellulose acetate, cotton, and rayon 
lost 8, 15 and 25%, respectively, in 
wet strength during 50 washings 
whether washed with hard water 
alone or with aryl sulfonate or soap. 
Wool exhibited high wet strength 
when washed with soap as compared 
to washing with hard water alone or 
with the aryl sulphonate. Wool 
washed with the aryl sulphonate in- 
creased in total S but not in SO,. 
Only in the felting of wool dried 
without stretching did the aryl sul- 
fonate in hard water alter any of 
the 6 textiles more than by washing 
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in hard water alone. 11 tables, 41 


references. 


Finishes 


The impact of war-time require- 
ments on post-war finishing. Her- 
bert S. Travis et al. Am. Dye- 
stuff Reptr. 31, 634-7, 641 (Dee. 
7, 1942). 


A review of waterproof, water-re- 
pellant, mildewproof, and __fire-re- 
sistant finishes of the types suitable 
for government goods. A table is 
included listing about 60 government 
specifications and the types of ma- 
terials required to attain the specified 


finish. The advantages and limita- 
tions of the various materials and 
methods are briefly reviewed. The 


method used to obtain the fire, water 
and weather resistant finish required 
by Fed. CCC-D-746 is deseribed in 
considerable detail. 


Flameproofing 


Flameproofing treatments for textile 
fabrics. Erie Croen. Cotton 107, 
No. 3, 71-4 (Mar. 1943). 


A review of methods of flameproof- 
ing textiles is given with particular 
emphasis on methods suitable for 
finishing the various military fab- 
No specific formulae are given 
but a few representative methods are 
outlined. One of these calls for 15- 
30% chlorinated paraffin, 1-5% plas- 
ticizer, such as an aryl phosphate, 
10-15% zine or manganese borate, 
5-25% pigments and fillers, and 25- 
50% solvent such as naphtha. <A 
water emulsion type described con- 
sists of 10-15% alkyd resin binder, 
2-5% ethyl cellulose for film form- 
ing, 2-59 Sb.O: for flameproofing, 
10-15% chlorinated hydrocarbon, 
0-2% ZnO and 5-10% MegCO; as 
stabilizers, 10-15% pigments such as 
olive drab earth colors, 25-50% 
naphtha solvent, 5-10% aluminum 
stearate emulsifier, and 10-15% 


ries. 
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water. Such mixts. may be applied 
to the fabric on a padder. The treat- 
ment gives to the fabrie both a fire. 
resistant and a water- and weather. 
proof finish. The fabric also has, to 
some extent, resistance to mildey, 
Mildewproofing agents such as pen- 
tachlorophenol may also be added to 
the mixt. 


Synthetic Finishes 


Application of vinyl resins and 
plastics to textiles. C. W. Pat- 
ton. Am. Dyestuff Reptr. 32, 
124-7, 133 (Mar. 15, 1943). 


A brief description is given of the 
more important applications of tex- 
tiles treated with the various vinyl 
resins. These applications include: 
hospital sheeting, protective clothing, 
upholstery, shoe uppers, shoe tips, 
pontoons, aircraft paulins, raincoats, 
food and water bags, truck covers 
and tarpaulins, sports-wear, lami- 
nated fabrics and pile bonding. 


Resin Finishes 


Phenol resins and resin emulsions 
and their application to textiles. 
W. H. Butler. Am. Dyestuff 
Reptr. 32, 128-33 (Mar. 15, 1943). 


Phenolie resins are extensively em- 
ployed in connection with fabries for 
a number of important industrial 
applications, such as laminated fab- 
ries, fabric-filled molded articles, and 
for bonding and insulating fabric- 
wrapped and cotton-covered conduc- 
tors for elec. apparatus. A_ rela- 
tively new development is the appli- 
cation of resin emulsions which are 
based on dispersions of a suitable 
resin in water. The dispersions may 
be either the oil-in-water type or the 
water-in-oil type. The base vehicle 
may or may not contain solvent, al- 
though the solvent-free type is pref- 
erable. The dispersions are obtained 
with the use of emulsifying agents, 
such as the volatile amine soaps, and 
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with water-sol. 
Applieation of 
resin emusions to textiles can be 
readily handled by textile mill finish- 
ing departments and finishing c¢om- 


are then stabilized 
colloids as required. 


panies as these emulsions can be 
made free of solvents and their ap- 
plication, at least in part, ean be 
effected by utilizing equipment 
usually available in the mills. Pref- 
erably resin should — be 
applied by knife coating and then 
yun through a tenter-frame and 
drier, rather than by the dip and 
wringing process. Resin emulsions 
are now being used extensively for 


emulsions 


protective and camouflage, as well as 
decorative, coatings, and this devel- 
opment has been accelerated due to 
war requirements. When war re- 
strictions are removed, their appli- 
cations may be even more numerous 


and extensive. The interest in, and 


utilization of, resin emulsions is 
generated by their extraordinary 


film integrity and water resistance, 
ease of application, and elimination 
of solvent hazards. 


FIBERS: YARNS: FABRICS: 
MECHANICAL PROCESSES 


Raw-Stock Drying 


A study of the effects of extracting 
and drying on the carding and 
spinning of raw stock dyed cot- 
ton. L. K. Whittelsey, R. KE. Shee- 
han, and R. J. MeCamy. Am. 
Dyestuff Re ptr. 31, 628-9 (Dee. 7, 
1942). 

The effects of the following variables 

under carefully controlled conditions 

on the carding and spinning of stock 
dyed cotton are reported: salt dried 
in the cotton, complete and inecom- 
plete drying, complete and incom- 
plete washing after dyeing, high and 
low temp. drying, and centrifugal 
and squeeze roll extraction. The data 
indicate that optimum results are 
obtained under the following condi- 
tions, the stock is thoroughly washed, 


rinsed with 5% salt for 15 min. at 


MAY, 1943 


120-130° F., extracted by squeeze 
rolls, dryed at 190-210° F. to an 
H.O content of 179%. Stock dryed 
“bone-dry ” resulted in yarns with 
the lowest breaking strengths. Stock 
finished under the deseribed 
conditions had by far the lowest nep 
count, a eriterion of good earding. 
Stock that was incompletely washed 
exhibited the largest no. of ends down 
on the roving and spinning frames. 
Stock finished under other conditions 


above 


gave inconsistent results. 


Infra-red 


Infra-red for heating and drying. 
R. Maxted. Teatile Mfr. 69, 84-5 
(Feb. 1943). 


The phys. principles of the infra-red 
process are reviewed for the layman. 
The lamps and reflectors are de- 
seribed in detail, and the factors to 
be considered in regard to the instal- 
lation and maintenance of infra-red 
equipment are listed as ventilation, 
fire safety, and accessibility for 


servicing. 


Operation of Slashers 


Determination of slasher speeds and 
temperatures for different yarn 
numbers. M. R. Harden. Te.ctile 
Forum 2, 12-3, 20 (Feb. 1943). 


The proper slasher speeds and temps. 
to dry warps adequately without 
overdrying them depends to a large 
extent on local conditions. An em- 
pirical formula which is offered for 
the detn. of the proper speed for a 
given temp. is: 


A X B X 840 
k 4 C 


= D 


where, A'is sq. ft. of drying area on 
eylinders; B is av. yarn no.; C is ends 
in the set; D is speed in yds. per min. ; 
840 is yds. per hank; and & is an 
empirical constant depending on the 
size and other minor factors. This 
constant is evaluated by running lab. 
moisture detns. on samples of warps 
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slashed at arbitrary speeds. The use 
of a Hg fin loeated about 34 in. from 
the surface of the evlinder is recom- 
mended for the control of steam-in- 
let as generally little correlation ex- 
ists between steam pressure and cy- 
linder surface temps. Proper speeds 
and temps. as detd. in one mill for a 
no. of different warps are tabulated. 


Lap-weight Control 


Picker-room lap-weight control. 
Raymond W. Mitchem.  Te.tile 
World 98, 86-7 (Mar. 1943). 


Practically all operations in the tex- 
tile mill subsequent to picking are 
affected by any variations that occur 
in picker laps, and the only way to 
make uniform yarn is to have uni- 
form laps to start with. Fundamen- 
tal to the proper control of weights 
or sizings are, (1) a uniform blend 
of stock, (2) proper degree of rela- 
tive humidity for each department 
maintained at all times, (3) pickers 
must be in good mechanical condition, 
(4) a regain indicator should be em- 
ployed for weighing each lap. <A 
good lap should not vary, yard to 
yard more than 14 0z., including the 
first and last two yards. Saco- 
Lowell lap meter record charts are 
shown, illustrating the record of a 
good and a bad lap. A standard 
weight for laps should be set up and 
adhered to. The regain indicator is 
very simple in design and operation. 
It compensates for the presence of 
moisture above or below the desired 


regain, 


Yarn-Effect of Twist on 
Contraction 


Effect of twist on contraction—re- 
sult of studies made on single 
carded yarns. Arthur J. Wood- 
bury. Textile World 93, 66-9 
(Mar. 1943). Bulletin of the 
Lowell Textile Institute (Nov. 
1942). 

Contraction 

multiplier is 


increases as the twist 
increased, and the 
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coarser the yarn or the greater the 
number of fibers in a eross-sectional 
area, the more rapid is the rate of 
contraction. Single carded yarns 
made from 1 %6 in. Middling Texas 
Upland cotton of counts ranging 
from 12 to 29.25 and with a range of 
twist multiples ranging from 3.00 to 
6.00 inclusive by half number inere- 
ments were used in studies which 
were conducted at the Lowell Textile 
Institute. An equation is given 
which will give an approximate con- 
traction for counts within the range 
of 12 to 30 inel. made from cotton of 
above mentioned character and staple 
and having twist multiplier limits of 
3.00 to 6.00 inel. 


Part-wool Blankets 


Part-wool blankets for use in bar- 
racks. Herbert F. Schiefer, Louis 
R. Mizell, and F. T. Mosedale. J. 
Research Nat’l Bur. Standards 30, 
203-8 (March 1943). 
TEXTILE RESEARCH 13, 
(March 1943). 


Digest in 
10-12 


The properties of 33  part-wool 
blankets of 8 constructions were 
measured, and the changes produced 
by 10 washings were observed. It is 
concluded that part-wool _ blankets 
should prove quite satisfactory for 
use in barracks in place of the all- 
wool army blanket, thereby effecting 
a substantial saving of wool, which 
might be needed for other military 
purposes. 


Rayon Weaving 


Silk and rayon. Avoiding damages 
in rayon weaving. J. W. Hutchin- 
son. Silk and Rayon 16, 538 (Sept. 
1942). 


In weaving of filament rayon only the 
best shuttles should be used; boxwood 
is the best material for their construe 
tion. A group of shuttles for box 
work should be carefully matched as 
to wt., size, and = grain. Pickers 
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should be steeped in sperm oil and 
dried. Hemp ropes used for braking 
the warp beam should be discarded 
after they have worn flat or the turn- 
ing of the warp beam will become 
jerky. The taking-up roller should 
be frequently tested if it is covered 
with emery cloth; a flutted rubber 
covering for this roll is better. 


Improving Warmth of Blankets 


Advantages of a blanket-and-sheet 
combination for outdoor use. 
Herbert F. Schiefer. J. Research 
Nat’l Bur. Standards 30, 209-14 
(March 1943). Digest in TEXTILE 
Researcu 138, 13-16 (April 1943). 


Blankets varying greatly in air per- 
meability were tested alone and in 
combination with 1 and with 2 sheets 
for air permeability and thermal 
transmission. The air permeability 
of the sheets was low in comparison 
with that of the blankets. The re- 
sults show the effect of moving air 
on the thermal transmission of the 
blankets and of the blankets between 
two sheets. The effect of laundering 
on the wt., thickness, compressibility. 
compressional — resilience, breaking 
strength, air permeability, and ther- 
mal transmission of the blankets is 
also reported. It is concluded that 
for outdoor use, where protection 
against the wind and rain or snow 
is important, as in an open life- 
boat at combination of a 
blanket and sheet or wind-resistant 
cloth would afford far more protec- 
tion than a blanket alone. 
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Seam Strength of Fabrics 


Seam strength of common rayon 
dress fabrics. J. Lederer. Rayon 
Textile Monthly 24, 62-3 (Jan. 
1943). 


Seam strength and resistance to yarn 
slippage at the seams are important 
factors in the durability of many 
rayon fabrics. The strength of a 
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seam depends upon the type of seam, 
the number of stitches per in., and 
the type of needle and thread used. 
Yarn slippage, however, is a problem 
of fabric construction and is encoun- 
tered particularly in cheap goods 
with low count and a finish. 
Resistance to yarn slippage can be 
improved by increasing the filling 
count or by finishing with a syn- 
thetic resin. Surface resins are best 
suited to filament bright 
luster rayon, and the crease-resistant 
method of setting resin is 
mended for spun rayon. Acetate is 
the most difficult to work with but it 
can be improved by the application 
of a non-slip resin. An 
resin will lower the fabric strength 
and care should be taken to avoid this. 
Resistance to yarn slippage at the 
seams should be above 15 lb. per in. 
for satisfactory wear. 
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The Electronic Tube 


New servant for textile mills—Elec- 
tronic equipment proves versatil- 
ity by performing many important 
duties. A. P. Mansfield. Te.tile 
World 93, 66-9 (March 1943). 


The application of electronics is con- 
tributing to more efficient industrial 
operations. Among the important 
applications in the textile industry 
are: the stroboscope for detecting 
color register, flaws, and errors in 
high speed cloth printing; register 
control essential in keeping a repeat- 
ing patterns in a moving fabric 
properly located for shearing or 
multi-color printing, by means of a 
compensating mechanism which au- 
tomatieally adjusts the speeds of 
motor driving the rolls whenever the 
fabrie is out of register; the photo- 
electric width gauge for continuous 
measurement of the width of moving 
sheets, fabrics, ete.; and the detec- 
tion of skew and utilizing this as a 
means of control in the automatic 
straightening of cloth during finish- 
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ing. Applications of electronic con- 
trol for adjustable speed motors 
have shown a high degree of relia- 
hilitv. “Electronic tubes” which 
are the essential part of electronic 
control devices are principally of 
two types: (1) the thermionic tube 
which gets its impulse from electric 
voltage produced electrically , m«- 
chanically or chemically, and (2) 
the light sensitive tube which gets 
its impulse from a beam of. light. 
The principles and functions of the 
thyraton, ignatron, and photoelee- 
tric tubes are explained. 


MISCELLANEOUS 


High-Pressure Boiler and High 
Temperature Heating 


Planning the postwar power plant. 
Paul L. Geiringer. Textile World 
93, 90-91 (Mar. 1943). 


Development of high-pressure boilers 
now makes possible the use of high- 
temperature hot-water systems for 
heating buildings and for process 
work in textile mills. The advan- 
tages of high-pressure hot water sys- 
tems were described in Textile World 
in the January and February 1942 
issues. The present article describes 
the design and layout of plants for 
producing high temperature — hot 
water. This is an ideal time for mill 
owners and engineers to familiarize 
themselves with new developments 
and make plans for improvements 
to be made when materials for con- 
version can be obtained. Former ob- 
jections due to large condensation 
losses have been overcome through 
the development of steam converters 
transforming the exhaust from steam 
turbines at 70 to 85 Ibs. pressure 
with the loss of only a few degrees 
(3 to 5°) direetly into clean, high- 
pressure hot water, free of gases and 
scale. Savings in fuel and operat- 
ing expense will in a_ short time 
counterbalance the higher cost of 
higher pressure systems. 
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Electrolytic Cell Applications © 


Alkali-chlorine cells in modern tex. | 
tile factories. A. G. Arend. Teg.” 
tile Recorder 60, No. 719, 46-9 
(Feb. 1943). 


An electrolytic cell suitable for tex. 
tile plants is described that is com” 
pact, requires little attention, and 
provides a continuous source of Ch 
and NaOH. This cell (Voree type) 
is said to attain a current efficieney 
of 94.48% while the power efficieney 
avs. about 629. The Cl. produced is” 
98.3% pure, the chief impurity is 
CO:. Production is 0.793 Ibs. per’ 
KW.-hr. One cell will produce about 
63 Ibs. Cl. and 71 Ibs. NaOH per day, 


Molds and Mildews 


Fungi, molds and mildews in tex. 
tiles. Eric Hardy. Rayon Tea- 
tile Monthly 24, 68-70 (Mar. 
1943). 

Clean textile materials are rarely at- 

tacked by mildew. Spores from dirt 

or residual soap may cause deterio-7 
ration in damp Acetate 
ravons are less affected by mildews 
than viscose or cuprammonium ray- 
ons. American cotton is the most re- 4 
sistant to certain fungi and Indian | 
the least, because of difference in ¢cli-7 
mate and soil conditions of the two 
countries. Well washed wool re-7 
quires an atmospherie humidity of7 

97% to encourage mildew, but im- 7 

pure commercial wool allows growth” 

at much lower humidity. Textile? 
molds can be prevented by reducing? 
the moisture content of goods below) 

8% and the relative humidity, where 

they are stored, to below 759. 
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Patents on Synthetics 


1942—-The year’s progress in rayol, | 
nylon and other synthetic yarns. 
Ivan Daniels. Silk Journal Rayon] 
World 19, 17-23 (Jan. 1943). 


A review of the important patents off 
1942 relating to the manuf. and pro- 
cessing of synthetic fibers. 
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